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United States Government Department of Energy

memorandum

DATE:  June 30, 1997

REPLY TO
ATTN OF:

suBJecT:  Department of Energy Historic Theme

To:  DOE Historic Preservation Contacts

At the Third DOE Cultural Resources Forum held in Nashvillein April 1997, | made a
commitment to provide you with additional information on the DOE Historic Theme Project.
Thisinitiative was developed to provide: (1) a coordinated DOE-wide approach to
compliance with the National Historic Preservation Act (NHPA), particularly Section 106
responsibilities, and Historic Sites Act (HSA); and (2) a mechanism for enhancing DOE
Outreach using non-DOE-owned properties that played an important role in the

Department’ s history. Y our participation will facilitate your site’ sfacility’s efforts to address
Section 106 requirements. By combining our efforts, DOE will be able to more
comprehensively and efficiently address its compliance and outreach responsibilities.

Attached you will find the Manhattan Project Draft Theme Matrix and an accompanying
User’s Guide that provides some background and explanation for this approach which was
discussed at the April Forum in Nashville. | have developed a proposed plan on how we
might proceed with this effort:

Proposed Plan

Each DOE site is being asked to:

(1) Review and revise the Manhattan Project matrix (first stage matrix),
making corrections and additions to shell list of process/activities and locations
as necessary;

(2) Complete second stage matrix by indicating with “X’s” and “O’S” where
your properties (structures, features, etc.) might fit.

(3) Develop a list of topicsyou will use to specifically classify Manhattan
Project-related properties (structures, features, etc.) at your site/facility

| am hoping that the above three items will be completed by September 1,
1997. Please send your input to me, e-mail preferably.

Your list will be combined with those from other sites/facilitiesto prepare a
comprehensive master list. Each topic in the master list will be assigned a
unique code. The master list will then be sent to you for use in preparing your
third stage matrix.



Y ou will be requested to prepare third stage matrices when any issues arising from the
second stage matrices have been resolved and the topic codes are available. This version of
the matrix will break out each process/activity that has Manhattan Project-related properties
(as shown on the second stage matrix) into a set of columns reflecting the topics identified
in Item (3) above. Numerical data will then be entered reflecting the number of properties
assigned to each topic. Instructions for completing the third stage matrices will be sent to
you with the master topics list.

The success of this effort in producing a product that will be both comprehensive as well as
complementing your historic preservation effort will depend upon your level of
participation. Your cooperation in this effort is appreciated. Please call meif any questions
at (202) 586-9581.



DOE HISTORIC THEME PROJECT

Congress has mandated that the full diversity of American history and prehistory is

expressed in the National Park Services (NPS) identification and interpretation of historic
properties. The U.S. Department of Energy (DOE),
responsibilities under the National Historic Preservation Act (NHPA), is required to
consider properties under its management that may be eligible for nomination to the
National Register of Historic Places. Designation as National Historic Landmarksis also
encouraged. Under its Congressional mandate, the NPS recently has published an updated
thematic framework (NPS 1996) to guide the Service in working with its partners,
including DOE, in the private and public sectors. A mgjor aim of the framework is to help
guide the NPS and its partners in evaluating the significance of resources for listing in the

National Register or for designation as Landmarks.

The NPS Thematic Framework is represented in the following diagram:
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The eight themes shown embrace prehistory to modern times within our national
borders and a broad range of human experience. Each theme represents a diverse complex
of experience. The overlapping circles indicate the interrelationships that exist among the
themes. The centra circle symbolizes the conceptual framework underlying the themes.
The Thematic Framework provides a structure for capturing the complexity and meaning
of our national experience and making its past a coherent, integrated whole. The historical
building blocks for the themes are people, time and place. People at al levels and across
al categories are the agents of change. Time is a mechanism for organizing events and
understanding processes, with an emphasis on the how and why of transformations from
past to present. Place is the concrete locational context in which our history unfolds and
recognizes that our national experience often has local and regional, as well as national,
roots that are tied to communities at al levels.

Themes 1V, V, VI and VIII (Shaping the Political Landscape, Developing the
American Economy, Expanding Science and Technology, and Changing the Role of the
United States in the World Community) are particularly relevant to DOE. Activities
associated with the Manhattan Project, Cold War and energy policy and programs
crosscut these four broad NPS themes and in themselves constitute maor foci of
Departmental activity that strongly shaped our history and have widespread roots at the
local, regional and national levels. In concert with NPS's Congressiona mandate and
DOE’s NHPA responsihilities, the EH Division initiated the DOE Historic Themes Project
in 1996. This project has to date identified three DOE Historic Themes: the Manhattan
Project Theme, the Cold War Production Theme and the Energy Policy and Programs
Theme. The relationship of the DOE themes to the NPS themes is illustrated in the
following diagram:
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DOE HISTORIC THEME PROJECT
MANHATTAN PROJECT DRAFT THEME MATRIX
USER’S GUIDE

Background

The DOE Historic Theme Project will be implemented in severa phases, each of
which addresses a specific theme. Phase | addresses the Manhattan Project Theme. Phase
Il deals with the Cold War Era Theme. Phase |11 will focus on more recent scientific and
technological achievements by DOE associated with its energy policy and program aress.
Employing concepts developed by the National Park Service and discussed by Harry
Butowsky (DOI-NPS) at the recent Cultural Resources Forum, a process versus location
matrix approach will be used for each theme to facilitate the consolidation of information
about properties eligible for nomination to the National Register of Historic Places or as a
National Historic Landmark. This comprehensive approach will help streamline DOE’s
compliance with its NHPA and Outreach responsibilities. Phase | and Phase Il have
already been initiated. A draft shell matrix for the Manhattan Project Theme has been
developed, and a similar matrix is under development for the Cold War Era Theme.

Matrix Development and Submittal of Field Data

Theme matrices will be developed in three stages. The first stage involves
developing a shell matrix of processes and activities versus locations. Topics within
processed/activities also may be identified. The initial shell matrices will be developed by
EH.

The second stage involves site/facility manager review of each shell matrix for the
accuracy and completeness of theme content. Matrix forms can be hand-annotated or
electronically amended to indicate corrected or new information. Proposed changes might
include: (1) correction of erroneous or incomplete information; (2) additional
processes/activities and/or topics, and/or (3) inclusion of previously unrecognized
stes/facilities.

Using the matrix format, site/facility managers will then identify the processes,
activities and topics for which their site/facility has theme-related properties. This will
result in a matrix which indicates the presence or absence of properties associated with
each process, activity and topic.

The third stage of theme matrix development involves the collection of quantitative
data about the numbers of properties associated with each process, activity and topic at
each siteffacility. The final matrix will provide quantitative measures of the types of
properties present at each location associated with the matrix theme.
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Second and third stage matrices may be transmitted to EH by regular mail,
facsimile or e-mail (the latter two options are preferred, as they will expedite the project).

Manhattan Project Shell Matrix

The initial shell matrix for the Manhattan Project Theme is enclosed. Content for
the matrix is derived from Linking Legacies (DOE/EM-0319), U. S. Department of
Energy, Office of Environmental Management, January 1997, the summary of historic
information that is contained on the poster reprinted on the last page of that document and
other sources. Supplemental sources of information about Manhattan Project activities,
processes and sites owned by DOE or used by DOE-funded projects are provided in the
attached bibliography.

Matrix Description

The enclosed Manhattan Project Draft Theme Matrix consists of the shell matrix
listing of processes and activities across the top and locations (sites/facilities) down the
side. Processes and activities may be topicaly divided, depending on the nature of the
applicable properties present at a site/facility. Matrix cells opposite a location should be
marked with either an “X” or an “O” to indicate present or absent Thus, an “X” would
indicate that the dite/facility has one or more properties a which the indicated
process/activity/topic occurred. An “O” would indicate that the site/facility has never had
properties at which the indicated process/activity/topic occurred.

Topics

Shell matrices provide an opportunity to develop topics that help characterize
processes/activities and provide context for historic properties. Site/Facility managers are
encouraged to identify topics and classify their properties accordingly. These topics should
also be used to facilitate site-specific NHPA Section 106 compliance actions regarding
nominations to the National Register of Historic Places and Nationa Historic Landmarks.

Examples of topics proposed at the 1997 DOE Cultural Resources Forum that
could be applied to the Manhattan Project include:

Prehistoric and Historic Settlement (before the Manhattan Project).
Land Acquisition (for Manhattan Project activities).

Famous Peopl e (associated with the Manhattan Project)

Decision Making.

Technological Breakthroughs.

Work Force Services and Housing

Training the Work Force

Security.

IOMMOO®»
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This list is not exhaustive, and site/facility managers are encouraged to use these and
add other topics as appropriate. The topics should be identified and transmitted to EH for
compilation with lists from other sites/facilities. A master list of topics will be prepared by EH and
shared with site/facility managers. The master list of topics will facilitate the uniform entry of data
in third stage matrices concerning the number of properties present at a site/facility that are
associated with each topic. In this manner, topics can be tied to counts of individual structures or
structural groups (e.g., buildings, vaults, bunkers, etc.) and features (e.g., berms, craters, lagoons,
pits, yards, etc.). This approach will provide a valuable tracking tool at the regiona and national

level for managing properties that are eligible for inclusion in the National Register or Landmarks
Programs.

DOE Historic Theme Project/EH 3 DRAFT -July 1, 1997



MANHATTAN PROJECT
CULTURAL RESOURCESWORKING BIBLIOGRAPHY

BOOKS- PERIODICALS- TECHNICAL REPORTS

American Nuclear Society, Controlled Nuclear Chain Reaction: The First 50 Years, American
Nuclear Society, LaGrange Park Illinois, 1992.

Antonas, N. J,, J. W. Darby, and C. R. Hickey, "Remedial Action at the National Guard Armory and
the University of Chicago in Chicago, Illinois," preprint, private communication, from Bechtel
National Inc. Oak Ridge, TN, undated.

Badash, Lawrence, Joseph O. Hirschfelder, and Herbert P. Broida, Reminiscences of Los Alamos
1943 - 1945, Volume 5 of Studiesin the History of Modern Science, eds. Robert S. Cohen, Erwin
N. Hiebert, and Everett |. Mendelsohn, D. Reidel Publishing Company, Boston, 1980.

Bennis, William and Patricia Ward Biederman, Organizing Genius, Addison-Wedey, Reading
M assachusetts, 1997.

Borman, Stu, "Chemists Reminisce on 50th Anniversary of the Atomic Bomb," Chemical and
Engineering News, pp. 53 - 63, July 17 1995.

Bradbury, Norris, "Los Alamos- The First 25 Years," in Badash, Lawrence, Joseph O. Hirschfelder,
and Herbert P. Broida, Reminiscences of Los Alamos 1943 - 1945, Volume 5 of Studies in the
History of Modern Science, eds. Robert S. Cohen, Erwin N. Hiebert, and Everett I. Mendelsohn, D.
Reidel Publishing Company, Boston, 1980.

Brinkley, David, Washington Goes to War, Alfred A. Knopf, New Y ork, 1988.

Brode, Bernice, "Taes of Los Alamos," in Badash, Lawrence, Joseph O. Hirschfelder, and Herbert
P. Broida, Reminiscences of Los Alamos 1943 - 1945, Volume 5 of Studiesin the History of Modern
Science, eds. Robert S. Cohen, Erwin N. Hiebert, and Everett |. Mendelsohn, D. Reidel Publishing
Company, Boston, 1980.

Brown, Anthony Cave and Charles B. MacDonald. The Secret History of the Atomic Bomb. New
York: The Dial Press/lJames Wade, 1977.

Christman, Al, "The Atomic Bomb: Making it Happen," American Heritage of Invention and
Technology, Vol. 11, No. 1, pp. 22-35 (Summer 1995).

Clark, Ronald W., The Birth of the Bomb, Phoenix House Ltd. London, 1961.

Cochran, Thomas B., William M. Arkin, Robert S. Norris, and Milton M. Hoenig, Nuclear Weapons
Databook, Vol 11 - U.S. Nuclear Warhead Production, Ballinger Publishing Company, Cambridge,
MA, 1987.



Cochran, Thomas B., William M. Arkin, Robert S. Norris, and Milton M. Hoenig, Nuclear Weapons
Databook, Vol Il - U.S. Nuclear Warhead Facility Profiles, Balinger Publishing Company,
Cambridge, MA, 1987.

Compton, Arthur Holly, Atomic Quest, Oxford University Press, New Y ork, 1956.

Cooper, Dan, "The Atomic Bomb: Making it Possible," American Heritage of Invention and
Technology, Vol. 11, No. 1, pp. 10-21 (Summer 1995).

Crane, P.W. and W.O. Switzer, "Technical Department - Procurement and Training of Non-Exempt
Personnel," a memorandum for the file from the E.I. DuPont De Nemours & Company archives at
the Hagley Museum and Library in Wilmington, Delaware, September 5 1945.

D'Antonio, Michael, Atomic Harvest: Hanford and the Lethal Toll of America's Nuclear Arsenal,
Crown PublishersInc., New Y ork, 1993.

Davis, Nud P., Lawrence and Oppenheimer (New Y ork: Simon and Schuster, 1968).

Del Tredici, Robert, At Work in the Fields of the Bomb, Harper and Row, New Y ork, 1987.
Farmelo, Graham, "The Day Chicago Went Critical,” New Scientist, pp. 26 - 29 1992.

Fermi, Laura, Atoms in the Family, Chicago: University of Chicago Press, 1954.

Fermi, Laura, "The Fermi's Path to Los Alamos,” in Badash, Lawrence, Joseph O. Hirschfelder, and
Herbert P. Broida, Reminiscences of Los Alamos 1943 - 1945, Volume 5 of Studiesin the History
of Modern Science, eds. Robert S. Cohen, Erwin N. Hiebert, and Everett |. Mendelsohn, D. Reidel
Publishing Company, Boston, 1980.

Fineman, Olga Giachetti, "A Look Back in Time," presented at the Argonne National Laboratory
Second Women's Technical Symposium, Argonne National Laboratory, April 28 1996.

Fisher, PhyllisK., The Los Alamos Experience, Japan Publications Inc., Tokyo, 1985.

Freeman, Ledie J. Nuclear Witnesses: Insiders Speak Out. New York: W. W. Norton & Company,
1981.

Furman, Necah Stewart, Sandia National Laboratories: The Postwar Decade. Albuquerque:
University of New Mexico Press, 1990.

Gerber, M. S., The Hanford Ste: An Anthology of Early Histories, WHC-MR-0435, prepared for
the U. S. Department of Energy Office of Environmental Restoration and Waste Management,
Westinghouse Hanford Company, P.O. Box 1970, Richland Washington 99352, October 1993.



Goldberg, Stanley. Smithsonian Videohistory Program series on the Manhattan Project. The
Videohistory Archives, The Smithsonian Institution, Washington DC, 1992.

Goding, F. G., The Manhattan Project: Science in the Second World War, U.S. Department of
Energy, Office of Adminigtration and Human Resources Management, History Division, Washington
DC, August 1990.

Godling, F. G., The Manhattan Project: Making the Atomic Bomb, U.S. Department of Energy,
History Division, Executive Secretariat, Human Resources and Administration, Washington DC,
September 1994.

Graf, William L., Plutonium and the Rio Grande, Oxford University Press, New Y ork, 1994.

Greenbaum, Leonard, A Special Interest: The Atomic Energy Commission, Argonne National
Laboratory, and the Midwestern Universities, The University of Michigan Press, Ann Arbor, 1971.

Groueff, Stephanie, Manhattan Project: The Untold Sory of the Making of the Atomic Bomb, Little,
Brown, and Company, Boston, 1967.

Groves, LedieR., Now It Can Be Told: The Sory of the Manhattan Project, Da Capo Press, Inc.,
New York, New York, 1962.

Hacker, Barton C., The Dragon's Tail: Radiation Safety in the Manhattan Project, 1942-1946,
University of California Press, Berkeley, 1987.

Hafemeister, David, editor, Physics and Nuclear Arms Today, American Institute of Physics, New
York, 1991.

Hawkins, David, Manhattan District History, Project Y, The Los Alamos Project: Volume 1.
Inception Until August 1946, LAMS-2532, Los Alamos Scientific Laboratory, Los Alamos New
Mexico, 1961.

Hawkins, David, Project Y: The Los Alamos Sory. Part I: Toward Trinity, Volume |1 of The History
of Modern Physics, 1800-1950, Tomash Publishers, Los Angeles, 1983.

Herzenberg, Caroline L. and Ruth H. Howes, "Women of the Manhattan Project,” Technology
Review 96, 32 - 40, 1993.

Hewlett, Richard G. and Oscar E. Anderson Jr., The New World 1939-1946, Volume | of A History
of the United States Atomic Energy Commission, Pennsylvania State University Press, University
Park, PA, 1962.

Hirschfelder, Joseph O., "The Scientific and Technological Miracle at Los Alamos, in Badash,
Lawrence, Joseph O. Hirschfelder, and Herbert P. Broida, Reminiscences of Los Alamos 1943 -
1945, Volume 5 of Studies in the History of Modern Science, eds. Robert S. Cohen, Erwin N.



Hiebert, and Everett |. Mendelsohn, D. Reidel Publishing Company, Boston, 1980

Hoddeson, Lillian, Paul W. Henriksen, Roger A. Meade, and Catherine Westfall, Critical Assembly:
A Technical History of Los Alamos During the Oppenheimer Years, 1943 - 1945, Cambridge
University Press, 1993.

Howes, Ruth H.. "Leona Woods Marshall Libby (1919 - 1986)". Women in Physics and Chemistry:
A Biobibliographic Sourcebook. Louise S. Gringtein, Rose K. Rose, and Miriam H. Rafailovitch eds.
Greenwood Press (1993).

Howes, Ruth H. and Caroline L. Herzenberg, "Women in Weapons Development: The Manhattan
Project,” in Women and the Use of Military Force (eds. Ruth H. Howes and Michael R. Stevenson),
Lynne Rienner Publishers, Boulder and London, 1993.

Howes, Ruth H. and Caroline L. Herzenberg, Their Day in the Sun: The Women Scientists of the
Manhattan Project, Temple University Press, Philadelphia (in editing).

Jette, Eleanor, Inside Box 1663 (Los Alamos: Los Alamos Historical Society, 1977).

Johnson, Charles W. and Charles O. Jackson, City Behind a Fence: Oak Ridge, Tennessee, 1942-
1946, The University of Tennessee Press, Knoxville, 1981.

Jones, Vincent, Manhattan: The Army and the Atomic Bomb (United States Army in World War 11,
Specia Studies), Center of Military History, United States Army, Washington, DC, 1985.

Jungk, Robert, Brighter than a Thousand Suns: A Personal History of the Atomic Scientists (New
Y ork: Harcourt Brace and Company, 1958).

Karren, Susan, "Atomic Weaponsin World War |1: Materiasin the National Archives,” American
Institute of Physics History Newdletter, 22, No. 1, pp. 1 - 4 (April 1990).

Kathren, Ronad L., Jerry B. Gough, and Gary T. Benefidl, eds., The Plutonium Story: The Journals
of Professor Glenn T. Seaborg, 1939-1946 , Battelle Press, Columbus, 1994.

Lamont, Lansing. Day of Trinity. New Y ork: Athaneum, 1965.

Lanouette, William, with Bela Silard, Genius in the Shadows: A Biography of Leo Szlard, the Man
Behind the Bomb, Charles Scribner's Sons, New York NY, 1992.

Laurence, William L., Dawn Over Zero: The Sory of the Atomic Bomb, Alfred A. Knopf, New Y ork,
1947.

Laurence, William L., Men and Atoms, Simon and Schuster, New Y ork, 1959.

Lawren, William, The General and the Bomb: A Biography of General Leslie R. Groves, Director
of the Manhattan Project, Dodd Mead and Company, New Y ork, 1988.



Leclercq, Jacques. The Nuclear Age.

Libby, LeonaMarshall. The Uranium People. New Y ork: Crane Russak and Charles Scribner's Sons,
1979.

Loeb, Paul, Nuclear Culture: Living and Working in the World's Largest Atomic Complex, New
Society Publishers, Philadel phia Pennsylvania, 1986.

Los Alamos National Laboratory, "Polonium Human-Injection Experiments,” Los Alamos Science,
No. 23, Los Alamos National Laboratory, Los Alamos, New Mexico, 1995.

Los Alamos National Laboratory, "Working with Plutonium at Los Alamos. Early Years - 1944 to
1946 in D Building," Los Alamos Science, No. 23, Los Alamos National Laboratory, Los Alamos,
New Mexico, 1995.

Los Alamos Scientific Laboratory, Los Alamos 1943-1945: The Beginning of an Era, LASL-79-78,
Los Alamos, New Mexico, undated.

Los Alamos Scientific Laboratory, The First 20 Yearsat Los Alamos: January 1943 - January 1963,
LASL News, January 1, 1963, Los Alamos Scientific Laboratory, Los Alamos, New Mexico.

Lyon, Fern, and Jacob Evans, editors, Los Alamos: The First Forty Years (Los Alamos. Los Alamos
Historical Society, 1984).

Manley, John H., "A New Laboratory is Born," Badash, Lawrence, Joseph O. Hirschfelder, and
Herbert P. Broida, Reminiscences of Los Alamos 1943 - 1945, Volume 5 of Studiesin the History
of Modern Science, eds. Robert S. Cohen, Erwin N. Hiebert, and Everett I. Mendelsohn, D. Reidel
Publishing Company, Boston, 1980.

Manley, Kathleen E. B., "Women of Los Alamos During World War 11: Some of Their Views," New
Mexico Historical Review, pp. 251 - 266, April 1990.

Martin, Murray J., Norwood B. Gove, Ruth M. Gove, and Agda Artna-Cohen, "Katharine Way
(1903 - )," in Women in Physics and Chemistry -- Biobibliographic Sourcebook, Louise S. Grinstein,
Rose K. Rose, and Miriam H. Rafailovich (eds.), Greenwood Press (1993).

McDanid, B. D., Leo S. Lavatelli, and Elizabeth Graves, "Modulation and Other Techniques Used
with lon Accelerators,” in Miscellaneous Physical and Chemical Techniques of the Los Alamos
Project: Experimental Techniques, edited by Alvin C. Graves and Darol K. Froman, McGraw-Hill
Book Company, Inc., New York, 1952.

McKay, Alwyn, The Making of the Atomic Age, Oxford University Press, Oxford, 1984.

McKibben, Dorothy, "I'll Take Manhattan," Atom, VVol. 17, pp. 7-9.



McNulty, William, "World's Most Famous Scientists, En Route to Los Alamos Project, Go Through
Ancient City Office," Santa Fe New Mexican, May 19 1946.

Metropolis, N. and E. C. Nelson. "Early Computing at Los Alamos." Annals of the History of
Computing, 4, No. 4, pp. 348 - 357, October 1982.

Monsanto Magazine, February 1946.
Nichols, Kenneth D., The Road to Trinity, William Morrow and Co., New Y ork, New Y ork, 1987.

Nier, Alfred, "Some Reminiscences of Mass Spectrometry and the Manhattan Project,” Journal of
Chemical Education Val. 66, pp. 385-388, 1989.

Nordheim, Lothar W., "Old Times and New Horizons," in Oak Ridge National Laboratory Annual
Report 1970-71, Oak Ridge National Laboratory, Oak Ridge Tennessee, 1971; also in Oak Ridge
National Laboratory Review, fall 1976.

Noyes, W. A., Jr., editor, Chemistry: A History of the Chemistry Components of the National
Defense Research Committee, 1940-1946, Little Brown and Company, Boston, 1948.

Nuclear History, the Newdetter of the Nuclear History Program, Nuclear History Program, College
Park MD.

Oak Ridge National Laboratory, Oak Ridge National Laboratory Review, Vol. 25, Numbers 3 and
4,1993.

Parker, H. M. Various memoranda for file contained in the DuPont archives at the Hagley Museum
and Library in Wilmington Delaware, 1945.

Rapoport, Roger. The Great American Bomb Machine. New Y ork: Ballantine Books, 1971.
Rhodes, Richard. The Making of the Atomic Bomb. New Y ork: Simon and Schuster, 1986.

Rhodes, Richard, "Introduction” in The Los Alamos Primer by Robert Serber, University of
California Press, Berkeley, 1992.

Robinson, George O., The Oak Ridge Sory: The Saga of a People Who Share in History, Southern
Publishers, Inc., Kingsport, Tennessee, 1950.

Rodden, Clement J., "Before NBL," Journal of the Institute of Nuclear Materials Management,
Volume 18, Number 1, pp. 14 - 15, November 1989.

Roensch, Elearno Stone, Life Within Limits, The Los Alamos Historical Society, Los Alamos New
Mexico, 1993.



Rona, Elizabeth, How It Came About: Radioactivity, Nuclear Physics, Atomic Energy, Oak Ridge
Associated Universities, Oak Ridge Tennessee, 1978.

Rosenthal, Debra, At the Heart of the Bomb: The Dangerous Allure of Weapons Work, Addison-
Wedey, Reading MA, 1990.

Sacher, George A., "A Sentimental History of Site B," Argonne News, Vol. 4, No. 5, 1952.

Sachs, Robert G., "Maria Goeppert Mayer," National Academy of Sciences of the United Sates of
America Biographical Memoairs, Vol 50, pp. 310 -327, National Academy of Sciences, Washington
DC 1979.

Sanger, S. L. with Robert W. Mull, Hanford and the Bomb: An Oral History of World War 11, Living
History Press, Seattle, 1989.

Sapirie, Samud R., A Secret Mission and Other Disclosures. Memoirs of the Manager, Oak Ridge
Operations, U.S. Atomic Energy Commission, Oak Ridge Community Foundation, Oak Ridge
Tennessee, 1992.

Schwarz, Frederic C., "The Half-life of History," American Heritage of Invention and Technology,
Vol. 11, No. 1, pp. 6 - 7 (Summer 1995).

Seaborg, Glenn T., Nuclear Milestones - Volume One: Builders and Discoverers, U. S. Atomic
Energy Commission, Washington DC, May 1971.

Seaborg, Glenn T., History of Met Lab Section C-1: April 1942 to April 1943, PUB 112, Lawrence
Berkeley Laboratory, University of Caifornia, Berkeley, February 1977.

Seaborg, Glenn T., History of Met Lab Section C-1: May 1943 to April 1944, PUB 112, Vol. Il,
Lawrence Berkeley Laboratory, University of California, Berkeley, May 1978.

Seaborg, Glenn T., History of Met Lab Section C-1: May 1944 to April 1945, PUB 112, Vol Il
Lawrence Berkeley Laboratory, University of California, Berkeley, May 1979.

Seaborg, Glenn T., History of Met Lab Section C-1: May 1945 to May 1946, PUB 112, Vol IV,
Lawrence Berkeley Laboratory, University of California, Berkeley, May 1979.

Seaborg, Glenn T, "Silver, Copper, and Honest-to-God Copper,” Journal of the Institute of Nuclear
Materials Management, Vol. 18, No. 1, 1989.

Serber, Robert, "Theoretical Studies at Berkeley," in Behind Tall Fences, Los Alamos Historica
Society, Los Alamos, New Mexico, 1996.

Smith, Alice Kimbal, A Peril and a Hope: The Scientists Movement in America 1945-47, Chicago:
The University of Chicago Press, 1965.



Smith, Alice Kimbdl and Charles Weiner, editors, Robert Oppenheimer: Letters and Recollections,
Harvard University Press, Cambridge Massachusetts 1980.

Smyser, Dick, Oak Ridge 1942-1992: A Commemorative Portrait, Oak Ridge Community
Foundation Inc., Oak Ridge Tennessee, 1992.

Smyth, Henry DeWolf, Atomic Energy for Military Purposes. The Official Report on the
Development of the Atomic Bomb Under the Auspices of the U.S. Government 1940 - 1945,
Princeton University Press, Princeton, New Jersey, 1946.

Stoff, Michael B., Jonathan F. Fanton, and William R. Hal, The Manhattan Project: A Documentary
Introduction to the Atomic Age. (Philadelphia: Temple University Press, 19927?).

Sylves, Richard T. The Nuclear Oracles: A Poalitical History of the General Advisory Committee of
the Atomic Energy Commission, 1947 - 1977. Ames, 1A: lowa State University Press, 1987. [This
has the best material on Jane Hall, including pictures; also Ruth Patrick, Evans Hayward)].

Szasz, Ferenc Morton, The Day the Sun Rose Twice: The Sory of the Trinity Ste Nuclear Explosion
July 16, 1945, University of New Mexico Press, Albuquerque, 1984.

Technology Review staff, "The Legacies of World War 11: A Roundtable Discussion,” Technology
Review, Voal. 98, No. 4, May/June 1995.

Tennenbaum, Jonathan, Die weibliche Technik, Dr. Boettiger Verlags - GmbH, Wiesbaden, Germany,
1995.

Trudow, Edith C., and Ralph Carlide Smith, Manhattan District History: Project Y: The Los Alamos
Project Volume I, August 1945 through December 1946, LAMS-2532, Los Alamos Scientific
Laboratory, Los Alamos New Mexico, December 1 1961.

Trudow, Edith C., Manhattan District History: Nonscientific Aspects of Los Alamos Project Y 1942-
1946, edited by Kasha V. Thayer, The Los Alamos Historical Society, Los Alamos New Mexico,
1991.

Truslow, Edith C. and Ralph Carlide Smith, Project Y: The Los Alamos Sory. Part |1, Beyond
Trinity, Volume Il of The History of Modern Physics, 1800-1950, Tomash Publishers, Los Angeles,
1983.

Ulam, S. M., Adventures of a Mathematician, Charles Scribner's Sons, New Y ork, 1976.

U. S. Department of Energy. 40th Anniversary: The First Reactor. Washington, DC: U. S.
Department of Energy, 1982.

U.S. Department of Energy/Martin Marietta Energy Systems Inc., Oak Ridge National Laboratory
Review, Chapter 1, "Wartime Laboratory”, Vol. 25, Nos. 3 and 4, 1992.



U.S. Department of Energy, Plutonium Working Group Report on Environmental, Safety and Health
Vulnerabilities Associated with the Department's Plutonium Siorage, Volume i: Summary, DOE/EH-
0415, U.S. Department of Energy, November 1994.

U.S. Department of Energy, Office of Fissle Materias Disposition, Sorage and Disposition of
Weapons-Useable Fissle Materials: Draft Programmatic Environmental Impact Satement, Volume
I, DOE/EIS-0229-D, U.S. Department of Energy, Washington DC, February 1996.

U.S. Department of Energy, Office of Environmental Management, Linking Legacies, DOE/EM-
0319, U.S. Department of Energy, Washington DC, January 1997.

Van Arsdal, Ted, "Radiation was Novel, Weird Job Experience,” part of a series of articleson "The
City that Shook the World" in the Columbia Basin News, Richland WA, 1958.

Van Arsdal, Ted, "Hanford: The Big Secret,” part of a series of articles on "The City that Shook the
World" in the Columbia Basin News, Richland WA, 1958.

Weart, Spencer, Scientists in Power, Cambridge, MA: Harvard University Press, 1979.

Weart, Spencer, Nuclear Fear: A History of Images, Cambridge, MA: Harvard University Press,
1988.

Weber, Robert L., Pioneers of Science: Nobel Prize Winners in Physics, Second Edition, Adam
Hilger, Bristol and Philadelphia

Wilson, Jane, editor, All in Our Time, Bulletin of the Atomic Scientists, Chicago, 1974.

Wilson, Jane S. and Charlotte Serber, eds.. Sanding By and Making Do: Women of Wartime Los
Alamos. Los Alamos, NM: The Los Alamos Historical Society, 1988.

Wyden, Peter, Day One: Before Hiroshima and After, Simon and Schuster, New Y ork, 1984.

Zirkle, Raymond E. et a., "The Plutonium Project,” Radiology Vol. 49, No. 3, 1947.

AUDIOTAPES AND VIDEOTAPES
Reminiscences from the Metallurgical Laboratory, provided by various sources.

Sacher, Dorothea, Downers Grove lllinois, provision of audiotape "Early Met Lab Days' recorded
May Il 1965.

Argonne Nationd Laboratory, Second Technical Women's Symposium: WWomen at Argonne, 1946-
1996, Part 4 of videotape.



ON-LINE SOURCES
Home pages of the DOE |aboratories and facilities on the World Wide Web.

U.S. Depatment of Energy, Office of Human Radiation Experiments web site,
http://www.ohre.doe.gov.



L6/TE/0T

XL 193/01d ueneyue yeiq

I
AN eoey)| Ausianun [l8uI00
AN HIOA MON Aus1enun eiquinjod
CN U0}l Ays1anun uoyeduLld
OW SIno7 1S Ausianiun uoibuiysem
NN sijodeauuy BJOSaUUI JO AlIsIanlun
an ajownfeg | Ausianun supdoH suyor
YN abpuqued ABojouyda] jo
aInsu| spesnyoesse
NI nakeje 19 Aus1anun anpind
hll ofeaiyd Aoresoqge [eaibunjelsiy
ofealyD jo Ausianun
hll obealyd obealy9 Jo Ausisniun
Vi sawy 108(01d sewy
- ab9]|0D a1BIS BMO|
10 uaneH maN Ausanun afeA
10 piojueH 868100 AnunL
(%) Kajoxlag Kioreloge] uoneipey
eluIoffe) Jo AusieAun
v sineq eluiofife Jo Ausianun
(%) JEIENIET] eluIoe) Jo Ausienun
VO piojuels Ausienun plojuels
(o) ulayoAu| ABojouyoa |
10 @S| eluloyied
L) euapesed ABojouyoa |
Jo @Mnsu| eluIoyRD
S3AILISYIAINN

VM puejyory (siue|d Buissaooiday
N pue 1 ‘g ‘jour)
S0/ JaauIbu piojueH
VM puejyory  (sloeay 4 pue g ‘g jour)
SHI0/ Jaaulbu piojueH
NL abpry Yeo Jue|d uoneredas
onaubewonds|3 g1
-A SHI0MN J8BuUIBUT uojulD
NL abpry xeo INJO/00esY
SHIOMIWSS OT
-X S3I0AA J98uIBu uojulD
NL abpiy YeQ Jue|d uoisnyia [ewldyL 05
-S s3I0p J98uIBuz uojulD
1 abpiy ¥eO 1Ueld uoisnyiq snoases) Gz
Y S3I0A J98uUIBUT uoulD
AN Sowe|y so Kioyeloge sowely so
hll ofeaiyd AKoresoge [eaibunjelsiy
ofeaiyD jo Ausianun

S3LIS HOCVIN|

‘papnjoul Apealje 10U SUOIeIBPBEOGHIPINOYS SBLIUS [eUONIPPY "218|dWodul SI 1S]| 8Y L "BoLY pue epeue) Ul paonpuod aiam suoiesado Jayio pue Bujuiw swos

"S3YeIS PaNuN 8y} Ul SUoied0| 0 paywi sty “edejd yoomnelpud sy o siusAs Juedyiubis Ajfeauioisiy aiaym saoed pue sbuipling Ayuapl diay 01 papusiul St SUORERIO] JO IS)| SIY L
FOV1d MOOL 103rodd NVLLVHVIN IHL HLIM d3LVIO0SSY S3ILIAILOY HOIHM 1V SNOILYO0140 1SITV

e

ns
a|qiby3

‘O34
T1.LVN

"eadd

ns
avioL

1 saido soido | sgidoy sgido saidoy saidoy soido] soido | soido | soido | saoido soido] soido soido)
Bunsel uoneouqges |ubiseq »SaIsAyd [eaipa suonelsado any suonesado suoneredss | ABinjelsN || d® Y |uoneauged | ABunjeley | Buissedold yoreasay by
suodeapy jusuodwo) yoreasay | 9 UesH 10089y | [E2IWRYD 7R AnsiwayD 4 9 Ansiwayd ? so1sAud ®
®9Jnea | quiog uononpoid JUBWaIN20Id JTeajonN uwpy
suodeapy AbBojoiqoipexspoyis|y “das adojos| wnjuoinid JIOLEEN] wniueln
S S 3 jo] o <] d - A L | A | 1 o] v

NOILVOO1

ALITIOVH/ALIS

XIHLVIN AWTHL 123r0dd NVLLVHNVIN 14vdd — S3NIHL OI40O1SIH TYNOILVYN 30d



k4 XUje 198l01d ueneyue yeia

LB/TE/0T

AN epuemouo] | °dioD s}oNpoid A apur]
N BpUEMOUO] 0D [e21WBYD0.1199]|T J9400H
N epuemeuo | "0D [e21WBYD MeysieH
N Apejosusyos e lo el EIENETS)
AN sifed esebelN *0D [ebunjrelsy 01108|3
AN SHOA MON ‘dioD wniuein
pue wnipey uejpeue)d
AN SI0A MAN Salojeloqe] auoydajal ||9g
AN epuemeuo SaNS [I0 puejysy
AN Ao 921D uedLBWY

puejs| Buo
CN pleywoolg "0 Buunioenuey
® 01309|3 asnoybunsam
CN H Aeunpy ‘dioD
Juawdojanaq saul uolun
CN ‘0D wawdoajnag
110 plepueis
N A Aesiar juodiald/(‘0D BBojey
‘M) uoneiodiod xajjoN
CN 1ayemdasg uonelodiod uodng
N Buuesuibuz ueg
DN anojreyd uonoONASUOY sauor ' r
3a uoBuIWIA uonelodio) juodng
low sino7 s | "dioD [edlwayD ojuesuop
OW sinoT 1S SHIOM
[eawdyd posulie
IN jonaq *d10D 191sAIyD
YN uoisog *di0D Bunesulbug
19)SO9/ PUR BU0IS
VYIN Auaneg BUS UONUBA
- "ou| SapUPAH [e1oIN
[l obealyd (BN @ SBUIMO ‘aiowpiS
all inyedaQg ‘0D AaysiaH-a||repnoH
02 BlUNEN BOUSWY Jo “di0D wnipeue
[e)e] eluneN NVAVHN - 'dio)
wnipeueA Sarels panun
0D oBueing ‘di0D aniasay sjerlsy
[e)e] X204 WIS (*d102 Buipw »
Bujuiw wnjuein e)
(e}e] apd (d109 Buiw
Buiuiw wniuein e)
VO sojebuy so "0 UONEINY dlloed

SNOILVYOO1 VIHLSNANI

VM amesas | uojbuiysepn jo Ausisaun
VA a|Insanoleyd RIUIBIIA JO Ausianun
18] 92UspIN0Id Ausianun umoug
AN 1915800y 1915820y JO ANISISAIUN
‘€94 | Badidp;  sodoy  sodol saido). saido sido saido ) soido). sodo)l  soidol  |soidol | soidor soido). soido soido) NOILVYOO1 ALITIOV4/ALIS
ns Bunsa] |uoneouqed |ubiseq ®saIsAud [eolps|y suonelado aszy suonesado suoneredss | ABinjels | d® Y  uoneouqed | ABinjelay | Buisseooid yoleasay Wb
IvL10L | suodeapy jusuodwod yoreasay | 9 UiesH 10089y | [E2IWRYD 7R AnsiwayD 4 9 Ansiwayd ? so1sAud ®
®9Jnea | quiog uononpoid JUBWaIN20Id JTeajonN uwpy
93y suodeap AbBojoiqoipexspoyis|y “das adojos| wnjuoinid 101083y wniueln
1..LVN S S 3 jo] o <] d - A L | A | 1 o] v

XIHLVIN AWTHL 123r0dd NVLLVHNVIN 14vdd — S3NIHL OI40O1SIH TYNOILVYN 30d



L6/TE/0T

XLJe 109014 ueye

30N L SULBAIOM

“ByN weid '3 welim
‘00 Buunoejuey

% 9111093 asnoybunsap
‘0D m:_hjﬂomhcm_\‘ OIIA

Auedwo) uogue) Joads
sseig pue JaddoD alenay

arempreH Auend
Jes uuad

Auedwo) uogle) feuonen

a1@ pue |00 1 ASUUINON
S[eoIwayD NBUSN

[ealway [esausD
‘0D aI@ pue |00 padx3

‘0D Bujuyey
pue Buiuin opelop|3

1991S pjamiaddod

(dossinoaud 10
eouswy Jo 'diod wnilieg

piwiueAd uesuswy

VWA

9|eD  pue URYD UBdLBWY
SMNemIN "00 Buinoenue
siaweyD-slIvY
UORINAISUOD SBUOL V'

PUBIYIIY

1n

NL

*dI0D wnuIWNY €02y
0][920UOy BSUBLY J0 *dI0D WNIPeuBA
abpid X0 ‘00 s[eaIwayd
uogteD pue apig.ed - 'diod

uogseD pue apigied uoun

HodsBury “Eoo uewise] 9assauua |

NL

abpiy yeo  idioD uewise3 sassauus |

aBpiy B0 | "d10D) [BIIWBYD OJUBSUOp

vd

vd

'0 Bunnoenuep
 01)99|3 asnoybunsam
100UYDS H'D

ybingsnid

alepbuuds |

HO
HO

pueARID | "0D JUSWNSU| USBIONIA

uolkeq ..Eoo [ealwayD oyuesuo

HO
HO

HO

uosnBia4 *'H
uoyiureH ‘0D
9jes  uine-|leH-bulieH
*0D [e2lWaYD MeysieH

pueeAsD

puejeAs|D

HO
HO

urelon '00 wniiAiag ysnig

opajoL s1ayioig Jaxeg

HO
AN

S[elsN 1L ® 9
‘0D s[eaiwayd
uogteD pue apig.ed - 'diod

uogeD pue apigied uoun

1dI0D ueWISET 93SSAUUS L

snquinjod
MIOA MON |

191S9Y00Y
epuEMOUO)  AIOJRIOqET YoIeasay apur]

"eadd

ns
avioL

1 saido

soid

1 sgidoy sgido saidoy

S

idoy

soido]

soido).

soido |

soido |

saoido

soido] soido

soido)

Bunsal

suodeap jusuodwo) t

PECIEY]

uonesnges

quog

Joreasay

uBiseq ®sd1sAud [ealps|N suonesado
® YesH

azy

suonelado
10089y
uononpoid

suoneredas | ABinjelIsN | d® o
[eowayD g Ansiwayd

uoneolges
jong

ABin|e9]

% Ansiwayd ®

W | Buissasoid | yoreasey
saisAud

JesonN

juswaindoid

suodeap

AbBojoiqoipexspoyis|y “das adojos|

wnjuon|d

1010e9Yy

wniuein

Wb

uwpy

S S 3 o} (¢]

<]

d

A

1

| N

| 1

o} v

NOILVOO1

ALITIOVH/ALIS

e yeiq

XIHLVIN AWTHL 123r0dd NVLLVHNVIN 14vdd — S3NIHL OI40O1SIH TYNOILVYN 30d



LB/TE/0T ¥ XUIe| 193(01d ueneyuel yeiq

1in J9NOPUBAN eUaq|y 103l01d - asyg
I Awiy paid Jonopus

vd uojednIg SauI Jo neaing 'S’N
MO 19159y | 10daq uomUNWWY [eAeN
vd elydispeyud preA AneN eiydiepeyd
AN HIOA MBN | 90O 10LISI] ueneyuey
- s198u1buz Jo sdiod 's'N

N oploBouwrely abuey a|ISSIN SpPUeS alUM
NN opiobouwrely | aus 1saL Anuny
NN anbijanbnqy Aioreloge] eipues
AN | aBuey 1sa) seun so7
NN anbianbnqy sloauibuz jo
sdi0D 101sI@ anbianbngly

WN opioBowely plal4 iy Awly opioBowely
cN XoS9|ppIN | 1ueld Buljduwes xasa|ppIN
YIN uojsog | 92O 1dMISIg Ueneyue
- s198u1bug Jo sdi0d 's'N

NI uodmaN SHIOM
92UBUPIO JBAIY yseqem

all anIasald (A1oyeloqe] auuobly)
1s8104 sojed ARSISIAARS)

all obeolyDd | 82O J0MISIQ Ueneyue
- s1@auibug jo sdiod 's'N

oa uojbuiysem (OH 198l01d UeNRYRN)

2010 10UISIg Ueneyuey
- s198u1buz Jo sdiod 's'N

oa uoibuiysem yuswdojenag ®
4dJeasay JYnuaIdsS Jo YO

ba uojbuiysepy  Alojeloge yoseasay [eneN
oa uoiBiysem | 10104 UND [EABN
jole] uolbuiysepy [anIwwod
Yoleasay asuaje( [euoneN

oa uolbuiysem sprepuels
JO neaing [euoneN

00 onoun puelo o)
s198(01d uonauNg puels

VO 0JsloueI{ UBS | 99O IUISIQ UeReyuep
- s19aubu3 jo sdiod 's'N

VO ed Ay Arelixny
[eneN yoeag Apues

o) "0D [euaduw) oseg 1S9 eaS uojes
vo preuxo | pIold preuxo
Vo ©aS UOJeS | uonels Ny Areljixny [eaeN
YO aseg d20InN
() sajebuy so7| 200
Juawadnpold sajebuy so

YO uonels Bunsa |
9dUBUPIO [eA_N axeT BUIYD

N4 ebnedselAS SHIOM  9oueUpIO ewedqe|y

SNOILYOO1T LNIJWNHIAOD

‘€94 | Badidp;  sodoy  sodol saido). saido sido saido ) soido). sodo)l  soidol  |soidol | soidor soido). soido soido) NOILVYOO1 ALITIOV4/ALIS
ns Bunsa] |uoneouqed |ubiseq ®saIsAud [eolps|y suonelado aszy suonesado suoneredss | ABinjels | d® Y  uoneouqed | ABinjelay | Buisseooid yoleasay Wb
IvL10L | suodeapy jusuodwod yoreasay | 9 UiesH 10089y | [E2IWRYD 7R AnsiwayD 4 9 Ansiwayd ? so1sAud ®
®9Jnea | quiog uononpoid JUBWaIN20Id JTeajonN uwpy
93y suodeap AbBojoiqoipexspoyis|y “das adojos| wnjuoinid 101083y wniueln
1..LVN S S 3 jo] o <] d - A L | A | 1 o] v

XIHLVIN AWTHL 123r0dd NVLLVHNVIN 14vdd — S3NIHL OI40O1SIH TYNOILVYN 30d



L6/TE/0T 4] Xuye 109old ueneyuep yeiq

S8INea-/SaIMONAS TV.LOL

NL abp1y se0 oo ez|g
vd eddinbiy ab104 eddinbiy
1le) Aueq|y 19)Ua) Yoreasay Aueq|y
AN MHIOA MON saloleloqe] NVS
AN SHIOA MAN [endsoH [eLowsain
NN souwre|y so a)s ebawo
N abuey a|ssIN esa elapesadnyd
AN souwrely so uoAue)d nokeg
cN Xos9|ppIN | 1ueld Buliduwes xasa|ppIN
Bl obealyo Kiowy prens jeuoeN
Bl obeaiyo Ansnpul
pue 825UaI9S JO WNasN|A
hll obeoiyn lendsoH asaay [9eydIiN
il obeaiyd ansu| Jown] obeayd
hll obeaiyd [endsoH sbul
Vi sawy Kioyeloge sawy
3a YremeN aImnsu| uipjuel
lba uojBuiysep\ | @Inusul JadueD [euoneN
jole] uolbuiysepmy S90UBIIS
Jo Awaedy [euoneN
oda uolbuysepmy uolbuiysepmy
Jo uonnsuy aibaured
\%e) 09siouel UeS [endsoH
eluIoe) Jo Ausienun
(o) wayoAu| lowe) 108(01d

SNOILYOOT d3HLO

qe yoleasay
uabomN paxi4 - ainynouby
ue|d 82ueuplIQ [eAeN

punoio
Buinoid reaeN ualibjyeq

VA UMODIIOA jodaq
SUIN [eNeN UMOPBHIOA

AM umojueBiop SHIOM

2oUBUIPIO UMOJURBION

‘€94 | Badidp;  sodoy  sodol saido). saido sido saido ) soido). sodo)l  soidol  |soidol | soidor soido). soido soido ) NOILVYOO1 ALIIOVH/ALIS
‘ns Bunsel uoneouqges |ubiseq »SaIsAyd [eaipa suonelsado any suonesado suoneredss | ABinjelsN || d® Y |uoneauged | ABunjeley | Buissedold yoressay by
IvL10L | suodeapy jusuodwod yoreasay | 9 UiesH 10089y | [E2IWRYD 7R AnsiwayD 4 9 Ansiwayd ? so1sAud ®
®9Jnea | quiog uononpoid JUBWaIN20Id JTeajonN uwpy
93y suodeap AbBojoiqoipexspoyis|y “das adojos| wnjuoinid 101083y wniueln
1..LVN S S 3 jo] o <] d - A L | A | 1 o] v

XIHLVIN AWTHL 123r0dd NVLLVHNVIN 14vdd — S3NIHL OI40O1SIH TYNOILVYN 30d



